Journal of educational equipment: Education management, Volume 1, Issue 312 (May 2024)

ISSN 1859 - 0810

Nghién ctru dic trung va kha ning hap thu Direct red 79
cua than sinh hgc nhiét phan tir ba sa

D6 Ngoc Thio Linh, Lé Minh Anh, Phan Anh Pirc, Dwong Phiic Linh
Dao Trong Nghia, Nguyén Thi Thanh Thiiy*

*Trueong Tiéu hoc, THCS & THPT Vinschool Imperia, Hai Phong, Viét Nam
Received: 4/4/2024; Accepted: 9/4/2024, Published: 12/4/2024

Abstract: In this study, distillation waste of lemongrass was carbonized via pyrolysis under limited
oxygen conditions, and they were investigated at different temperatures. 300-400-500-600°C for an hour.
Lemongrass biochar is characterized using Scanning electron microscopy (SEM), infrared spectroscopy
(IR) and Brunauer-Emmett-Teller (BET). The results showed that besides the main components of carbon
(C) and oxygen (O), thermochemically produced biochar also contained small amounts of Mg, Ca, Si, and
P. The structure still contained organic functional groups such as C=0, O-H, C-O-C, etc., with a specific
surface area of 79.7231 + 1.5243 m?%g. The lemongrass biochar samples were evaluated for its ability
to adsorb dye (DR79) at different pH levels, concentrations of adsorbate and adsorbent, temperatures,
and times. The highest experimental efficiency was achieved at 600°C with pH=2, adsorbing DR79 at 10
ppm with 2 g/l of material, reaching approximately 98.07%. The adsorption mechanism may be physical
adsorption. These results show that, lemongrass biochar is a potential adsorbent in treating dye pollution.
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1. Pit vin dé

Tur lau, nganh cong nghi¢p dét nhudm dugc coi
1a mot trong nhitng nganh gay 6 nhiém moi truong
manh & Viét Nam. Cac chat thai co chira thudc nhuém
khi xir 1y chua triét dé, thai ra moi truong gay anh
hudng mau sic nudc, kha ning truyén anh sang, kha
nang hoa tan oxygen, gy hién tugng phu dudng, anh
huong tdi ste khoe ciia con nguoi. Cac chét thai nay
kho bi phan hity ty nhién, nén loai bo thudc nhudém ra
khoi nudc thai 1a vo cung kho khan.

Direct red 79 (DR79) 1a mot chat mau sir dung
trong san xuat dét may, trang gidy va tao mau cho gidy.
DR79 c6 ddc tinh cao, khi dugc thai ra moi truong cod
thé gy bénh ung thu, giy dot bién cho sinh vat. Hién
nay, cac cong trinh nghién ctru vé DR79 con han ché;
vi thé nhom tac gia nghi dén viéc tao ra loai vat liéu
hap phu c¢6 ngudn gdc tr nhién - than sinh hoc dé xir
ly. Uu diém cua loai vat liéu nay 1a tin dung duoc
cac phu phdm noéng nghiép sin co, ré tién, giam thiéu
viée sir dung céc ngudn tai nguyén khoang san, giam
phat thai chat 6 nhiém vao méi truong. Hon nita, cac
vt lidu ndy c6 cdu tric trong ty than hoat tinh lai van
chira mot s6 nhom chét hitu co, mot sb thanh ph?m
khoang chét, c6 thé loai bo nhiéu loai chit 6 nhiém
nhu kim loai ning, cic phim mau va du luong khéng
sinh, ... C6 thé ké dén mot s6 than sinh hoc nhu vo
trau, vo lac, b mia, vo sau riéng, rom ra, 16i ngo, ba ca
phé, ... Tuy nhién, hién dang c6 rat it cong b vé than

sinh hoc tr cay sa.

Véi ba sa thai ra tir qué trinh chung cat tinh dau
thi cdu trac ban du cua 1a than sa da bi pha v& dang
Kké, xép va so hon, giau carbon hon, néu dem ché tao
than sinh hoc s& rat thuan loi. Vat liéu qua bién tinh s&
¢6 cac dac trung tdt hon vat liéu chua qua bién tinh.
Do d6, trong khudn kho bai bao nay, nhom tac gia tién
hanh ché tao than sinh hoc tir bi sa theo phuong phap
nhiét phan, nghién ctru s€ chi ra cac dac trung cua vét
liéu va danh gia kha niang hip phu DR79 cia vat liéu
ché tao duoc.

2. N§i dung nghién ciru
2.1. Thuc nghiém
2.1.1. Quy trinh tién hanh thuwc nghiém

Ché tao than biochar

Bi chung cét tinh du s dwoc siy kho ¢ 80°C, bam
vun roi nghién nho thanh bot, can lugng chinh xac cho
vao chén s (chiém Y thé tich chén sir), day nép, boc
kin bang gidy bac trang nhom, cho vao 16 nung, dat
nhiét d6 xac dinh (300°C, 400°C, 500°C, 600°C) voi
tde do gia nhi¢t 200°C/h, 1 tai nhiét do trong 1 gio 1ol
ngudi tu nhién vé nhiét d6 phong duoc than, ky hiéu
tuwong tng 1a B300, B400, B500, B600.

2.2. Phwong phdp nghién ciru hdp phu

Pha dung dich DR79 10 mg/L tir dung dich 1000
mg/L (1g/L); didu chinh pH thanh cac dung dich co
pH=2,4,6,8,10,12;

Cac vat liéu B300, B400, B500, B600 dugc thém
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vao cac dung dich DR79 10 mg/L ¢6 pH khac nhau
trén voi ham luong 2 g/L (thém 0,02 g than vao 10 mL
dung dich chit mau trong dng Falcon 15 mL), nép kin,
cho 1én may lac 3 h, sau lic dem ly tam, loc 1iy dich
loc dem do UV-Vis trong vung budc song 650 — 400
nm (do ca dung dich ban pha tuong tmg ban dau), tir
dudng do xac dinh budc song hip thu cuc dai trong
tmg ctia DR79 tai timg pH, x4c dinh pH ¢6 hiéu suat
hap phy 16n nhat (pH=2) va mau c6 kha nang hip phu
t6t nhat (B600).

Vit liéu c6 kha ning hap phu chit mau tot nhat
(600) dung trong cac nghlen ctru tiép theo.

- Anh huong cua nong do DR79: Pha cac dung
dich DR79 c6 nong d6 khac nhau (5, 10, 20, 30, 50,
100 mg/L, pH =2), mdi 10 mL dung dich thém 0,02 g
than, vao moi ong Falcon (dung tich 15 mL) ghi chu
tuong u’ng, moi ong thém 0, 02 g than, 1ic déu trong
3 h, loc lay dich loc do lai nong do DR79 trong dung
dich truc va sau hdp phy, tinh toan hiéu sut.

- Anh huong ciia ham luong vat liéu: Pha dung
dich DR79 ¢6 néng d6 20 mg/L, mdi 10 mL dung dich
thém lugng than khac nhau (0,005 — 0,01 — 0,02 — 0,05
—0,1 g than, ing véi néng d60,5¢g/L;1¢g/L;2¢g/L;5
g/L; 10 g/L), tién hanh tiép theo nhur trén.

- Anh huong ctia thoi gian va nhiét do qua trinh
hap phu: Pha 100 mL dung dich DR79... mg/L, cho
vao binh tam giac 250 mL, mdi binh thém 0,5 g than,
dit trén may lic ¢ nhiét d6 phong (25°C) hodc dit trén
may khqu tir 6n nhiét br?lng nudc dat ¢ nhiét do mong
mudn (40°C). Bét dau bat may thi tinh thoi gian (phan
g & 40°C sau khi 6n nhiét h¢ théng mai thém than
vao dung dich va bit dau tinh thoi gian); Sau mdi thoi
gian xac dinh, hut iy 7 mL dung dich, dem ly tam,
loc thu 1iy phan dich trong dé xac dinh ndng d6 DR79
con lai trong dung dich theo thoi gian. Cac thoi diém
ldy mau dugc dat 1a 5-15-30-50-80-120-180-240 phut.

Luu y: tit ca cac thi nghiém, mdi diém thi nghiém
tién hanh 3 1an, ldy gi4 tri trung binh thuc nghiém.
2.3. Xue ly s6 ligu:

Tinh hiéu sut hép phu (hiéu sut loai bo chat mau
ra khoi moi truong) H (%) va dung lugng hip phu q
(mg/g) theo cac cong thurc sau 1.1 va 1.2

(Ca CQJXV (]])

(Co—Ct)

a

H% = X100% (1.2)

2.4. Két qua va théo lugn
2.4.1. Kha nang hdp phu DR79 ciia cic méau than
B300, B400, B500, B600

*Anh huong ciia pH
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Céc mAu than ché tao dugc duoc dung lam vat liéu
hap phu DR79 trong dung dich nong d 10 ppm (ham
luong than 2 g/L) & cac pH 2, 4, 6, 8, 10, 12 trong 3
gio.

V6i pH2, kha niang hip phu ciia cac mau than déu
cao, cao nhat 1a B600 dat i 1¢ cao nhét (98.07%) trong
tat ca cac loai than. Khi pH ting tir 2 dén 4, hiéu suét
hap phu ctia B600 giam manh xudng 47.94% rdi giam
nhe khi dung dich chuyén hin sang ving base (kha
nang hap phu tai pH = 12 dat 40.67%).

Trong cac nghién clru tiép theo s€ thuc hién tai
pH2 véi mau B600.

*Anh hieong ciia ham lwong than B600

Dung dich DR79 ndng d6 50 ppm duoc hip phu
bang mau than B600 véi ham lugng than khic nhau
(0.5 t6i 10 g/L) tai pH2 sau 3 gio hap phu.

Khi ham luong Biochar ting tir 0.5 dén 5 g/L,
hiéu sudt hip phy tang 1én dang ké, tir 56.44% lén téi
95.23%. Ham lugng Biochar cang cao, higu suat hap
phu cang t6t. Do khi ham lugng than ting, tong bé mat
chit hap phu, s vi tri ¢6 kha ning hap phu ting. Vay
nén luong DR79 bi hap phuy ting. Tuy nhién, khi ham
luong Biochar ting 1én 10 g/L, higu sudt hap phy chi
tang nhe t&i 97.29%. Su hip phu trong ving 5 -10 g/L
d6i v6i dung dich DR79 50 ppm d dat t6i trang thai
bao hoa.

* Anh huéng ciia nong do DR79

Pé danh gia anh hudng cua nong do DR79, vt
liéu B600 dugc thém vao cac dung dich DR79 & cac
ndng d6 khac nhau (10, 20, 30, 50,100) & pH2 va lic
déu trong 3 gio.

Khi ndng do DR79 tang dan, hiéu suit hip phu
giam dan Vi s6 vi tri hip phu (B600) khong tang,
nhu’ng s6 phan tir chét bi hap phu tang cao, dan t6i
nong d6 DR79 cang 16n, ty 1& chat dugc hap phu s&
giam.

*Anh hirong ciia thoi gian va nhiét do

O nhiét 6 phong 20°C va 40°C, khi thoi gian tiép
xtc giita B600 va DR79 cang dai, hiéu sudt phan
ung cang tang (293K: tir 89.97% Ién 95,66%; 313K:
75.55% 1&n 94.91%).

Thoi gian cang dai, hiéu sudt phan tng ting. Tuy
nhién, ¢ phat thir 50, hiéu suat c6 xu huéng ting khong
dang ké va dan giit nguyén do qua trinh hap phu da dat
t6i trang thai can bang.

Khi nhiét d6 cang ting, hiéu suit hép phu cang
giam, chimg to twong tac gitta DR79 v6i bé mat B600
1a hip phu vat Iy.

2.4.2. Po ddc trung vt liéu
Véi mau B600 ¢ pH2 c6 kha nang hap phu tét nhat
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duoc dem di do dac trung vat li¢u.

Trén co s két qua gian dd phd hong ngoai IR,
cho thay: khi bi chung cét tinh dau sa bi nhiét phan,
¢6 su thay d6i dang ké vé céc lién két trong mau, vai
phé rong ving 3400 cn! dic trung cho lién két O-H
trong nhom carboxylic hodc hoi nuéc; lién két C-H
dang -CH,- hogc —C — C — ctia hydrocarbon no dac
trung boi cac dinh tng véi sb song 2922 va 2844 cm!
cling giam dan tin hi¢u khi nhiét do nhiét phan tang,
chung t6 mat do cac lién két nay glam dan t6i mat lién
két C-C & 500°C; cac dinh pho tai s6 song 1737 va
1640 cm! trong ba sa déu bi dich chuyén vé 1696 va
1582 cm’!, day la cac dinh dic trung cia lién két C=0
trong nhém carbonyl hoéc carboxyl, hay dinh tai 1034
cm’! ciing bi dich chuyén vé 1104 ecm™, dac trung cho
lién két C-O trong ete hodc nhom carboxyl, ngoai ra
trong cac mau nhiét phan con xuat hién r6 dinh tai 470
va 617 cmr!, day thuong dic trung boi cac lien két
O-Kim loai, ddy 1a nhimg lién két co thé c6 lgi cho
qué trinh hap phu.

Phuong phap BET cho théy vat li¢u ¢6 dién tich bé
mat riéng 1a 79.7231 + 1.5243 m¥/g.

Hinh thai vat liéu duoc ghi lai tir thiét bi kinh
hién vi dién tir quét SEM cho thiy bot sa ban dau da
bi nhi¢t phan manh, thanh cac ddm vay mong, kich
thudc khoang 40 nm. Anh & d phong dai 16n cho thiy
vat liéu rat xép.
2.4.3.M6i quan hé gitta nong dé va dg hdp thu cia
dung dich DR79

Dung phuong phap phd hap thy phan tir UV-Vis
tai budc song 508 nm dé xac dinh mdi quan hé giita
nong do va d6 hap thu cua dung dich DR79 & cac ndng
d6 tir 0.5 ppm dén 100.0 ppm. Tir d6 xay dung dudng
chuan,

Két qua thu dugc duong chuan c6 phuong trinh y
=0.0206x - 0.0123 V0’1 R?>=0,9992. Phu:(mg trinh nay
phu hop dé xac dinh nong do DR79 tur do hap thu cua
dung dich nghién ciru trong ving nong d6 0.5 ppm t6i
100.0 ppm.

3. Két luan

- Than sinh hoc dugc tong hop thanh cong tir ba
chung cét tinh dau sa theo phuong phap nhiét phan o
600°C (B600) trong diéu kién han ché oxygen c6 cdu
trac xOp, dang cac dam vay mong chdng 1én nhau, c6
kich thudc khoang 40 nm v&i bé mit riéng trung binh
Sgr = 79.7231 + 1.5243 m*/g. Thanh phan chinh ctia
Biochar chtra cac nhoém chire hiru co nhu O-H, C-H,
C=0, C-0, O-Kim loai c6 1¢i cho qua trinh hép phu.

- V6i 10g/L B600, pH2 c6 kha nang hap phu chat
méau DR79 nong d6 50ppm dat khoang 98,07%.
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- Co ché tuong tac gitra DR79 v6i bé mit B600 co
thé 1a hap phu vat Iy.

Hudng phat trién

Mé rong nghién ctru kha ning hap phy cua B600
v6i cac dbi tugng 6 nhiém khéc (cac chit mau MO,
MB, MR, thuéc khang sinh,...)

Nghién ctru bién tinh B600 trong méi truong acid,
base nham nang cao chét luong vat lidu (hoat hoa
bang cac phuong phép vat 1y va hoa hoc).

Néu c6 thoi gian nhom tac gla s& tinh toan Iy thuyét
qua trinh hip phu: cac thuyét hip phu dang nhiét, dong
hoc hép phu, nhlet dong hoc qua trinh hip phu hoic do
thém céc thong s6 dic trung vat liéu trude va sau hap
phu, tim hiéu co ché hap phu.
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